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Introduction {#sec005}
============

Sport and recreation form a large part of many young people's lives, structuring daily schedules and creating social interactions that often continues into adulthood and beyond. Sport-related injuries impact not only the athletes but also their loved ones, team staff, caregivers and coaches. Head injury induced by sporting activity is a common cause of traumatic brain injury (TBI) in North American youth. In North America, around 500,000 young people under the age of 14 years required hospital care for sport-related TBI or concussion per year \[[@pone.0192125.ref001],[@pone.0192125.ref002]\]. Although many sports are associated with TBI, ice hockey is among the highest risk sports \[[@pone.0192125.ref003]--[@pone.0192125.ref006]\].

Ice hockey is a very popular sport in Canada, and is known to have a high incidence of concussion in youth, high school and professional level competition \[[@pone.0192125.ref007]\]. Physician-observed ice hockey games, of Canadian late-teen players, shows that concussions are occurring in 36.5% of games \[[@pone.0192125.ref008]\]. Moreover, it has been shown that hockey concussion is under-reported at all levels of hockey competition \[[@pone.0192125.ref009]\]. Although most individuals who suffer concussion recover without lasting effect,10--20% of concussion patients have a prolonged, complicated, and/or incomplete recovery \[[@pone.0192125.ref010]\]. Concussion has been linked to Major Depressive Disorder, Generalized Anxiety Disorder, suicide, and other long-term psychiatric sequelae \[[@pone.0192125.ref011],[@pone.0192125.ref012]\]. Two studies looking at the psychiatric effects of concussion reported that a Major Depressive Episode will be experienced by at least 35% of concussion sufferers \[[@pone.0192125.ref013],[@pone.0192125.ref014]\]. Studies have also reported the prevalence of post-concussion anxiety to be as high as 24% \[[@pone.0192125.ref010],[@pone.0192125.ref015],[@pone.0192125.ref016]\]. Although studies linking concussion to mental illness specifically in hockey players are limited, the long-term effects of multiple concussions on the risk of depression have been studied in other groups. For example, a study of retired football players found that those with a history of 3 or more concussions are 24.4% more likely to develop clinical depression \[[@pone.0192125.ref017]\]. A study of veterans found that in their sample there was a 78% increased risk of depression with concussion \[[@pone.0192125.ref018]\]. Depressive symptoms can also appear at an earlier age, as a more recent study in college athletes found that 20% of concussed athletes experience an increase in depressive symptoms, compared to 5% in non-concussed controls \[[@pone.0192125.ref019]\]. It is therefore possible that concussed hockey players could be exposed to comparable risk of depression over the long-term. The presence of depression (either premorbid or post-concussion) is a factor which can influence concussion management \[[@pone.0192125.ref020]\]. Finally, the relation between suicide and concussion is well documented \[[@pone.0192125.ref021]--[@pone.0192125.ref023]\]. In children and adolescents, mild traumatic brain injury can increase the risk of psychiatric illness post-TBI, including depression, attention deficit hyperactivity disorder (ADHD) and post-concussive syndrome \[[@pone.0192125.ref024]--[@pone.0192125.ref026]\].

Unfortunately, little is known about the subjective experience, or the qualitative links between concussion and mental illness. As a comparator to another neurologic illnesses, there is a robust body of literature surrounding the high incidence of post-stroke mental illness. Important qualitative work has shown that, in addition to biological contributions, stress caused by the disability and changes in identity after stroke contributes to a high incidence of post-stroke depression \[[@pone.0192125.ref027]\]. It is clear that qualitative research, utilizing semi-structured interviewing and thematic analysis, and involving stakeholders with neurologic illness can yield fruitful and important insights in the understanding of phenomena \[[@pone.0192125.ref028]\] and impact the decision-making process of health care providers \[[@pone.0192125.ref029]\]. There remains a large body of lived experience literature on individuals with mental health issues in general which emphasize connectedness, hope and optimism, identity, meaning, and empowerment in the recovery journey \[[@pone.0192125.ref030]\]. In addition, descriptions of the lived experiences of those with head injury have emphasized the suffering caused by the patient's disconnection with society, their body, and their sense of self, as well as the need for reconstruction of the sense of self \[[@pone.0192125.ref031]\]. There has also been important work in understanding the experience of athletes with career-ending injuries, which have emphasized the impact of illness on life narratives \[[@pone.0192125.ref032]\]. Although athletes who have musculoskeletal injuries also exhibit emotional disturbances, the pattern of disturbance is different in head injury compared to musculoskeletal injury \[[@pone.0192125.ref033]\]. The qualitative literature on sport concussion that does exist, focuses primarily on the unique conditions of sporting culture with respect to head injury, for example the tendency to hide or downplay symptoms \[[@pone.0192125.ref034]\]. There remains a large gap in the literature in the area of patient and stakeholder experience with concussion and the processes of mental illness, disability, healing, and identity that may come into play after a concussion.

Given the frequency of ice hockey concussion in North America, and the prolonged health effects that concussion can create in young hockey players, understanding the lived experience of these individuals and their caregivers is important. Qualitative work that focuses on patient understanding and perspectives across the lifespan can help treatment decisions and guidelines \[[@pone.0192125.ref035]\].

Methods {#sec006}
=======

Ethical approval was acquired through the St. Michael's Hospital Research Ethics Board and followed the criteria for human subjects required by the Tri-Council Policy for Research with Human Subjects and the Helsinki Declaration.

Grounded theory approach {#sec007}
------------------------

Using a qualitative research methodology, the study employed a grounded theory approach \[[@pone.0192125.ref037]\] to better understand the question: What is the experience of the concussed hockey player? Grounded theory is a method of systematically collecting data and analyzing data to construct theories that are grounded, or are generated, in that data \[[@pone.0192125.ref038]\]. Grounded theory was developed by Glaser and Strauss in 1967 and uses a set of procedures to develop an inductively-derived theory about a phenomenon \[[@pone.0192125.ref037]\]. In grounded theory, the detection of themes within the data is a constant and iterative process; the purpose is to develop theory through understanding how the themes within the data relate to one another \[[@pone.0192125.ref039]\]. This study began from the understandings and experiences of the participants. The data analysis stage focuses on themes that were refined into a theoretical understanding of the experience of the concussed hockey player. A grounded theory approach helped us to attend to the theoretical and practical stages of this research. From a theoretical perspective, we wanted to gain in-depth knowledge of what concussed hockey players experience without imposing any of our preconceived notions onto those experiences. This was a deliberate theoretical approach that would allow for us to understand the different socio-cultural filters that hockey players apply to the concept of concussions and its management. From a practical perspective, a grounded theory approach was instrumental in guiding the analysis and interpretation of the data. As noted earlier, grounded theory provides a set of procedures and techniques that ensure both the quality and the ability of a researcher to move from identification of concepts to theory development. We were actively searching for a new way of understanding the experiences of concussed hockey players and other stakeholders. A grounded theory approach allowed for the concepts that we discovered to be constantly compared to one another and then organized into a theory of the experience. We used an interpretivist paradigm to investigate and acquire knowledge about the experience of concussion that will have different meanings to different hockey players and other stakeholders depending on their social context. Overall, we were open to many interpretations of these subjective experiences. We recognized that if we applied a different lens (more empirical and less constructivist) to the concept of concussions in hockey, we might have a different interpretation of the data we collected.

Participants {#sec008}
------------

From July 2012 to July 2014, purposive sampling, which is a non-probabilistic sampling technique that is undertaken at the judgment and selectivity of the researcher \[[@pone.0192125.ref036]\] was used by the research team to elicit multiple opinions on the matter of concussion in ice hockey from a variety of key stakeholders. Multiple and varied stakeholders were utilized to bring as many perspectives to the research question as possible. The authors and the participants did not have a relationship prior to the study. The participants were told of the researchers goals of utilizing these interviews for a research study. The participants were told of the researchers previous work in the field of concussion, and were told of the researchers clinical and academic interest in sport concussion. The individuals recruited were first introduced via email and the project was then discussed over the phone to logistically arrange the interview and discuss any ethical concerns that were brought up. Individuals were selected from varied levels of ice hockey experience (minor to professional players), demographics (male and female stakeholders, various ages), and perspectives (coaches, parents, physicians). The participant group included 3 women and 17 men. Inclusion criteria for participants was (a) 16 years of age or older, or had parental accompaniment if not 16 years or older, (b) could communicate in English sufficiently to provide an interview, (c) had at least ten years of experience with ice hockey through their profession, volunteering, or family, and (d) was able to provide consent to participation. [Table 1](#pone.0192125.t001){ref-type="table"} summarizes the demographic information of the study participants.
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###### Demographic information of study participants.

![](pone.0192125.t001){#pone.0192125.t001g}

                             n
  -------------------------- ----
  [Age (years)]{.ul}         
  15--20                     3
  21--30                     3
  31--40                     6
  41--50                     3
  51--60                     4
  61--70                     0
  71--80                     1
  [Sex]{.ul}                 
  Male                       17
  Female                     3
  [Profession]{.ul}          
  Minor Player               3
  Professional Player        2
  Retired Professional       3
  Coach                      2
  Media                      3
  Researcher                 4
  Clinician                  3
  Total Study Participants   20

Data collection {#sec009}
---------------

The use of interviews as a qualitative research method facilitates and supports the discovery of new information. In comparison to quantitative methods, individual interviews provide direct access to the language and concepts participants use to structure their experiences and discuss a designated topic. In the present study, the researchers analyzed transcriptions of 20 videotaped semi-structured interviews using a grounded theory approach. All interviews followed a consistent, semi-structured approach, with a minimum recording time of 30 minutes. Furthermore, the interviews were conducted by the same two male interviewers, a psychiatrist and a psychiatric resident trained in qualitative interviewing. The interviews were all conducted at the participants' home or in their place of work. Aside from the two interviewers, the only other individual present was the cameraman. Each interview followed a semi-structured format with a standard core set of questions asked of each participant. These questions included (a) What are the psychiatric effects of ice hockey concussion?, (b) What is your experience with ice hockey concussion?, (c) What is your experience with the psychiatric effects of ice hockey concussion?, (d) What are the issues surrounding ice hockey concussion today?, and (e) Is there a stigma of psychiatric illness in ice hockey? In addition to these primary questions, interviewers were encouraged to follow the narrative of the participants flexibly, in order to glean their story, experiences, and opinions more fully. Each interview was videotaped and subsequently transcribed. There appeared to be no confusion with questions, and any misunderstanding was clarified by the interviewer. To improve validity, triangulation of sources was used, wherein various stakeholders were asked questions about the same phenomenon. Triangulation was achieved by having participants along various trajectories of concussion recovery: from those actively experiencing symptoms, to those who have fully recovered from concussion. In addition, those who had peripheral experience with concussion, such as caregivers, physicians, and coaches, were involved to provide varied perspectives.

All participants expressed their verbal consent and signed the legal document. All releases were scanned and stored. For the individual under the age of sixteen, verbal consent was given from the individual, and verbal and written consent was granted from their legal guardian. These releases were scanned and stored. The Ethics committee approved this procedure. No participants refused the usage of their interview for research purposes. No repeat interviews were conducted, and transcripts were not returned to participants. However, once the analysis was completed, member checking was completed with five participants to ensure accuracy of results. The transcripts and the results of the transcripts were reviewed in person with five participants.

Data analysis {#sec010}
-------------

All qualitative data analysis involves coding data into themes and then categories to form conclusions. The constant comparative method together with theoretical sampling is core to the qualitative analysis approach of grounded theory \[[@pone.0192125.ref037]\]. Two investigators, a psychiatry resident and a medical sociologist were the primary coders. Each coder independently coded five transcripts and used the process of open coding to identify, name, and categorize codes within the data. Once consensus was reached, the remaining interviews were coded using this coding dictionary. New codes were added as needed. The second step was axial coding, to group specific codes that were related to each other. Codes were grouped if they belonged to a certain phenomenon, conditions of a phenomenon, actions related to a phenomenon, or consequences of a phenomenon. The final stage was selective coding, wherein the primary codes were selected. The purpose of selective coding is to identify the primary driving code or theme that carries the selected narrative. NVIVO 10, a qualitative computer software package, was used to store and organize the various codes derived from the data. To ensure the rigor and trustworthiness of our analysis, we relied on theoretical saturation, wherein the data was analyzed until all the concepts in the theory were well developed and no new data arose. In addition, negative cases were identified and incorporated into the theory \[[@pone.0192125.ref040]\]. Throughout this process, the individuals who were actively coding looked for commonalities, differences, behaviours, attitudes and perspectives, and connected these concepts and the relationship among them into a theory of experience of concussion among hockey players and other stakeholders. [Table 2](#pone.0192125.t002){ref-type="table"} provides an example of how three interview segments were coded.
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###### Example coding Table.

![](pone.0192125.t002){#pone.0192125.t002g}

  Raw Data                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                         Open Code                                                                                                                                                              Axial Code                                                        Selective Code
  ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ ---------------------------------------------------------------------------------------------------------------------------------------------------------------------- ----------------------------------------------------------------- ------------------------------------------------------------------------
  "Looking back, I can tell you um...um...I lost a good friend and teammate of mine, um, to suicide, um..., he was...uhm...he was a, a teammate of mine and, just one of the, one of the great guys that you know, that you love being around. He was just a personality and, um, you know, looking back on it, um...obviously he fought some, some some demons and he took his own life, uh back in 2003 and so...um...you know that was, maybe not sort of, umm, mainstream at that point in time he wasn't an NHL player but, um, you know. Looking back obviously I did play with the guys and fought the illness. "                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                           -Suicide-Being close with individuals with mental illness-Non-understanding of mental illness process-Hockey players fighting mental illness                           -Suicide-Mental illness effects hockey players                    -Depression-Substance abuseand suicide are important in hockey culture
  "...well, I mean I guess there's...there is the hockey player answer then there is the doctor answer. You know. Uhm...hockey player answer would be that depression probably, you know, it doesn't really exist in sort of the, um, males age 19 to 30 when you're...you know, not supposed to be show that sort of...um, side of your personality you're supposed to suck it up and you're, you're not supposed to do that. Um...now I know that, you know, one in five Canadians are affected by mental illness and depression is a very real illness. Um...and, that it...it's not ...it's not selective in who it...who it sort of affects. It. It affects all people, in all different races, all different sexes, it doesn't matter, just because you're uh, an NHL hockey player doesn't mean that you are, um, exempt, uh, from mental illness and umm...you know, it's...it's something now something that looking back...I mean, you know I went through some pretty dark times myself playing hockey. Umm. . .and I don' know that...I wouldn't necessarily say that...umm...at any point in time that I battled depression but, uh, I can tell ya, it wasn't all, it wasn't always...as glamorous as it's often made out to be..."   -Depression is common-All individuals are susceptible -Hockey players are susceptible to depression-Lived experience of depression while playing professional hockey   -Depression -Mental illness effects hockey players                
  "...yeah and you know what I don't...I...I think within the culture of hockey, um...you know, I mean alcohol was certainly a part of...the lifestyle. Um...you know, going out on weekends after games when we had time off...um...and at appropriate timing...that's sort of a part of it. Um....and, you know you do that...much...I, I guess I...I sort of liking it almost sort of to university and sort of that...um you know, we're dealing with, you know. Young sort of...males and you...that's what you do. Um...you do go and you have a good time but um...you know I...I...I know that...substance abuse and I I know that some of those things...uh...can be an issue. "                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          -Substance abuse among hockey players is common -Heavy substance use is part of the game-Substance use in hockey is a serious issue                                    -Substance use among hockey players is a part of hockey culture   

Results {#sec011}
=======

Through the grounded theory process, we discovered that participants described their experience of concussion in hockey by discussing the biographical significance that hockey had in their lives. Below, we describe how hockey players and other stakeholders construct, disrupt and reconstruct their biographies through the experience of concussion within a Canadian hockey culture.

The role of hockey in the lives of the study participants---Biographical construction {#sec012}
-------------------------------------------------------------------------------------

The importance of hockey in the lives and upbringing of the Canadians interviewed was unmistakable. One individual, a retired professional hockey player described playing professional hockey as a "dream" (P19). Of course, this concept is not unique to young Canadian athletes, and is similar to young Irish boys dreaming of playing professional football \[[@pone.0192125.ref041]\], or a young American child wanting to play professional basketball \[[@pone.0192125.ref042]\]. The participants in this research defined an interesting transformative process through which a hockey player is created. This process begins early in the lives of young players, is often all encompassing in their development, and includes multiple ritualistic steps. One participant, a concussion specialist who also has played hockey for thirty years, noted the cultural learning process that he experienced from a young age:

> "I was exposed to the culture of hockey. The culture of hockey is, you have it at the beginning of school, you have it at the end of school, you spend winters doing it. You're uh...again you're immersed in the culture because it's around you. Okay? So as you hang around it enough I think the next thing that I learnt is the traditions of hockey." (P11)

All of the minor, professional, and retired professional hockey players interviewed integrated hockey culture into most aspects of their everyday life, and incorporated its cultural teachings into their identity. One great example of this is from a retired professional hockey player, who when asked to reflect on the role of hockey in his life stated:

> "I defined myself in, in hockey and sports, and working hard and playing hard...these are things that, that my life revolved around." (P18)

An important theme throughout the analysis was the mental strength needed to be a successful hockey player. It was clear, that individuals were taught by coaches and parents from a young age that mental toughness was crucial to the core identity of the hockey player. One participant who was a hockey coach for the previous fifteen years, and who also played high-level hockey, noted that mental strength was more important than physical strength:

> "I think hockey in itself is 90% mental. The other 10% is physical." (P09)

Mental strength seemed to be most associated with resilience through hardship, maintaining motivation, and remaining calm through anxiety-provoking situations. The majority of participants stated that although physical strength in hockey is important, only those with mental strength succeeded in hockey. According to this participant, who was a hockey coach:

> "Guys, that \[sic\] don't succeed are seen as, you know, a mental flaw. It's not physical, and the difference is so, minimal, um between the, you know, NHL and the minor leagues, it really is the mental side of the game." (P17)

Multiple hockey players noted that their mental strength was an important part of their hockey identity, and crucial to their success in the game. One coach, who previously played high-level hockey, illustrated the concept of mental strength and hockey identity when asked about the pressure of playing hockey, by replying:

> "I always felt that I was okay with it, I felt I was mentally strong enough to handle it." (P09).

It is clear from this analysis that the formation of the idea of "self as hockey player" begins early in the developmental trajectory of young athletes. This ideal is often encompassing the identity and the personhood of the individual. A significant portion of the cultural teachings of hockey is the need to possess mental strength. Players integrated the idea of mental strength into their personhood, took pride in it, and felt it was crucial to their identity as a hockey player.

The effect of concussion in hockey players---Biographical disruption {#sec013}
--------------------------------------------------------------------

These participants gave well-rounded and explicit explanations of the acute and chronic symptoms of concussion. This group, all with some involvement in the game of hockey, each had personally experienced a concussion, or knew an intimate story of someone who had. Each individual highlighted the increasing prevalence of concussion in the game of hockey. The resounding narrative of these interviews was the multi-faceted difficulty and resultant isolation these individuals faced post-concussion. Aside from the biological symptoms of "dizziness", "nausea", and "not feeling right" (P07), many were able to highlight the difficulty of conducting basic life functions when they experienced a concussion. When asked about the worst experiences of his concussion recovery, one former player illustrated this by saying:

> "I got progressively worse for a few days, uh... to the point where I was...I had to...basically I was laying on a couch in a dark room, I couldn't, couldn't read a book, I couldn't watch TV, I couldn't...could barely hold a conversation." (P18)

The participants in this study who were minor, professional, or retired professional hockey players who had suffered concussions eloquently described the psychological state in which an athlete becomes socially reclusive because of concussive symptoms. Two of these individuals made mention of being stuck in "a dark room" (P18, P07), a place they retreated to when they suffered from photophobia, away from the rest of the world. This minor hockey player, who had suffered a concussion, was asked about their worst experience with concussion and noted:

> "I didn't have anybody really that would understand what I was going through, so even when I was around people, like I said, I just felt by myself and so it just got worse and I felt terrible, I didn't wanna move, there are some days I didn't wanna get out of bed, and I just didn't wanna face...what...my life had come to pretty much." (P01)

The minor, professional, and retired professional hockey players who had suffered a concussion described a social isolation process that was concerning and provoked many depressive symptoms. When asked to provide a deeper description of the isolation process that occurred after a concussion, this particular retired professional hockey player elaborated:

> "I mean it was, it was hard even going to the rink 'cuz you didn't really feel part of the team. Because you weren't on the ice, like I...I would go to the rink. I mean, and I could sit there. But I'd sit there, you know, and just sit there." (P07)

This finding has been noted in the literature in many other sports, most prominently by Gould, Udry, Bridges, & Beck \[[@pone.0192125.ref043]\], who documented that 66% of US national team skiers with season-ending injuries cited isolation as a major source of distress.

One of the primary difficulties of the concussion recovery process is that concussion is an injury without physical demarcation. As noted by this professional hockey player:

> "It just doesn't make sense when you can't actually physically see it. When you break your arm, you go get a cast on it. . . .When your head is broken, it's a little harder to do." (P08).

All of the minor, professional, and retired professional hockey players in this study mentioned that there is more understanding and acceptance of injuries that are visible in the hockey world. This particular concept was highlighted by a retired professional hockey player talking about the frustrations of coping with a concussive injury:

> "You get hit in the head, you don't see anything...\[or\] look much different. You see a guy, hurt his ankle or his knee he's on crutches you see a guy with a shoulder injury, you know there's ice packs, ice bags all over it, you know there is physical signs. With concussion you got no signs at all, you look as normal as everyone else." (P07)

This lack of understanding compounded the isolation these players experienced. A minor hockey player described a process of feeling unheard and invalidated, and when asked to provide a specific example shared this episode:

> "I couldn't do the work, and so I was trying so hard not to cry because my head hurt and I was dizzy, the room was spinning, and so I...we were supposed to be working in a group, and so I told them I can't do this I need a break, and so I was almost crying at that point and he came up to me and he said, 'I bet you're fine, you're just a big baby that you can't handle this." (P01)

Five of the hockey players who had also suffered concussions noted that the hockey concussion, the invisible injury, and the isolation that ensued created a change in self-image and in how they imagined their life to be. The struggle in "coming to terms with a new me" (P18), as reported by this minor hockey player after a concussion, is often seen with chronic and life altering illness. When asked about the process of change after a concussion, this retired professional hockey player described it as distressing to the point of suicidal thoughts and actions:

> "It was probably at that point that the suicidal thought came to my head. That was like rock bottom...you feel like you have nothing. Like to even have a thought like that you feel like you don't have anything anymore. Everything I'd ever worked for and everything I ever wanted to do was gone and my life had changed." (P07)

The effect of post concussive mental illness---Biographical deconstruction {#sec014}
--------------------------------------------------------------------------

Participants who had a concussion, described how they were at times able to conquer the physical symptoms of concussion, but then had to deal with post-concussion depression, anxiety, and post-traumatic stress disorder. The onset of mental illness with these individuals created a new set of challenges, and struggles with their personhood. All of the participants identified that they knew individuals in the hockey world who had mental illness, and many had stories revolving around isolating depressions, suicide, and post-concussive illness. There was a firm recognition that mental illness exists with hockey players. An interesting narrative that arose was that of mental illness as weakness; however, this theme was typically voiced as an external other. One participant, who was also a member of the hockey media, noted:

> "Players are very reluctant to um step forward. And um, it's still kind of considered to be a weakness, having you know, mental illnesses or feeling anxious mentally. And people are still trying hard to hide it." (P04)

When asked about reasons that mental illness and concussion were different from other physical sports injuries, twelve of the participants used the word "weak" as a way that individuals may be perceived if they admitted to having a concussion or a mental illness. Conversely, individuals would be perceived as "mentally strong" (P02), if they were able to return after a concussion. This binary of mental strength and mental weakness was a common theme throughout the analysis. Individuals reflected that mental toughness was a large part of success in the game of hockey, and that individuals who were able to recover from a concussion had an element of mental strength. The binary system that has been created puts hockey players with mental illness in a difficult circumstance, and puts them in a corner of being distinctively non-hockey like. In addition, the most complicated and difficult hurdle for concussed athletes to overcome were the symptoms associated with depression, anxiety, and PTSD. Large swaths of interview transcripts were dedicated to these difficult and lonely narratives. There was a general recognition that mental illness does exist in the hockey world; however, it is typically covered up and avoided. This was understood as a greater cultural stigma toward mental illness, and also the notion of mental illness as mental weakness.

Navigating the transition from hockey---Biographical reconstruction {#sec015}
-------------------------------------------------------------------

The notion that concussion is an invisible injury was important for our participants to verbalize. Because it is an injury without physical demarcation, many concussion sufferers noted times of invalidation and misunderstanding from peers and health care providers. Some individuals noted frustration when health care providers assured them that their symptoms would improve in the short term. This set up an expectation that was not met, followed by intense disappointment and guilt. In turn, they felt most comfortable and taken care of by those care providers who validated their suffering and normalized their concussion recovery process. This minor hockey player who suffered a concussion wanted to discuss the healing process, and what was helpful, saying:

> "It was good that finally felt like somebody believed me; they weren't gonna shove me aside, say 'oh you're fine' and that felt amazing, that I was finally heard." (P01)

The individuals in this group who had struggled with post-concussive symptoms, were able to, with some difficulty, begin to change their activity patterns and their way of perceiving themselves. When asked about strategies of adjusting to life without hockey, one former hockey player, who also enjoyed the concussion-prone sport of skiing, noted: "I've tried to put my skis away and I just bought some snow shoes today" (P18). Those individuals who were able to garner the support to complete a life transition noted they were able to learn important life lessons and perceived themselves to be stronger for having experienced it. When asked about transitioning to life without hockey and contact sport, this minor hockey player wanted to discuss ways in which she had grown as an individual, through the process of concussion recovery:

> "In my report card my teacher in the comments where they usually write "she's a good student" she wrote "\*\*\*\* is now wise beyond her years because she's seen struggle; she knows what is happening and she's a lot more wise than her fellow students." (P01)

This qualitative study provides a perspective of hockey stakeholders around concussion, and the experience of the concussed hockey player. The results of this analysis elicited three selective codes that drove the narrative of these interviews: The biographical construction of the hockey player, the biographical disruption and deconstruction of the hockey player, and the biographical reconstruction of the individual. The concept of biographical disruption was originally described by Bury in 1982 \[[@pone.0192125.ref044]\]. Bury used the term "biographical disruption" to understand the process that individuals progress through when they are faced with chronic illness, and the life that they had created and imagined is no longer possible. Their biography that they had created was being disrupted. We use this conceptual framework to describe hockey players' experience of living with concussion. We build on the concept of biographical disruption by introducing the concept of the biographical deconstruction wherein players are forced to re-imagine their identity and the constructs that create this identity. Understanding this psychological trajectory of the concussed hockey player may help health care providers give appropriate support and treatment to these athletes who are suffering with the effects of concussion injuries.

Discussion {#sec016}
==========

Using grounded theory, we have identified the concepts of biographical construction, disruption and deconstruction, and reconstruction which have emerged from the data. Perhaps the most important finding of this analysis, wherein care-providers can intervene most effectively, is the understanding of this process of construction, disruption and deconstruction, and reconstruction. Through this process we saw a natural developmental trajectory of hockey players and the process they undertake when they have a concussion. This process can be reasonably applied to all athletes with other types of season- and career-jeopardizing injuries. A primary learning was the importance of identity. When treating athletes with mental illness, it is ever important to understand the identity that has been formed around the sport that they play. Health care providers must remember the potency in this identity, and that it often endures above all other identities. The athletes' identity as athletes is indeed their master status \[[@pone.0192125.ref045],[@pone.0192125.ref046]\]. Athletes with high levels of athletic identity typically expect others to see themselves as only athletes and personally exclude other personal identities outside of sport \[[@pone.0192125.ref047]\], putting them at greater risk of difficulty transitioning out of sport. Understanding the psychological trajectory of concussion in hockey players can prime health care providers to recognize and address these identity issues in addition to the physical symptoms of concussion.

We have come to understand that illness can create a disruption in the expected trajectory of one's life, and their assumed biography. Biographical disruption has been examined in other neurologic illnesses such as stroke \[[@pone.0192125.ref048]\] and multiple sclerosis \[[@pone.0192125.ref049]\], complementing our current work with concussion. These biographical disruptions can lead to change in self-identity and relationship dynamics \[[@pone.0192125.ref050]\]. Many participants in this study discussed needing to accept new life circumstances and expectations as part of their recovery. In particular, we explored the dynamics between coaches, caregivers, and concussed athletes, identifying instances where a concussion can cause social isolation and strain relationships if not properly understood.

Our interview participants also touched on the role played by hockey culture, as well as the wider Canadian culture. The notion of the hockey player being mentally strong runs in direct opposition to what the hockey world perpetuates about mental illness, which is that it is rooted in mental weakness. Herein lies the crux of the biographical deconstruction of the hockey player. The latent speech surrounding mental health being caused or perpetuated by weakness, and abated by strength is damaging because it perpetuates the notion that mental illness is volitional. This creates a barrier for athletes seeking help, but also presents an opportunity for intervention with psychoeducation on mental illness. Importantly, individuals who had validation, proper medical care, and support were able to describe a process of reconstruction of their identity. When working with athletes, it may be helpful to use the culturally salient metaphor of the "coach", as one participant suggested:

> "You've got a strength and conditioning coach, why not have someone that can make sure your head is in the right place." (P02).

Implications for caregivers and mental health professionals {#sec017}
-----------------------------------------------------------

Health care providers are well positioned to provide an objective and therapeutic lens for patients in stewarding a biographical reconstruction towards self-understanding and acceptance of their life after concussion. This qualitative work was able to show that caregivers can help concussion sufferers with their new identity, by highlighting their strengths and personhood outside of the game of hockey. Caregivers of concussion sufferers can support the transition of "coming to grips with a new me", by defining them as individuals who are not only hockey players, but individuals who have many other strengths and valued aspects of their life. Clearly, these life transitions are not exclusive to athletes, and Carr \[[@pone.0192125.ref051]\] has argued that we all must undertake revisions of life narratives, and do so at various life transitions, different stages of life, or simply "as we go along". However, as highlighted by Gordon and Lavallee \[[@pone.0192125.ref052]\], athletes whom undertake these transitions in sport can experience intense stress and anxiety and require resources to cope effectively.

This work was also able to point out the value of empathy and validation. Caregivers, as individuals intimately involved in the trajectory of the concussion process, are well positioned to provide validation of pain and suffering. Simply being "believed" was shown to be a therapeutic intervention. This process can be effectively facilitated by health care providers as well. One therapeutic modality that aligns well with these methods is interpersonal psychotherapy or IPT \[[@pone.0192125.ref053]\]. This psychotherapy modality is time limited, structured, and can have a particular focus on grief, interpersonal disputes, role transitions, or interpersonal deficits \[[@pone.0192125.ref054],[@pone.0192125.ref055]\], which may all be encountered in the context of biographical deconstruction following hockey concussion. Initially developed for depression, interpersonal psychotherapy has proven flexible and efficacious in improving outcomes in contexts where dysfunctional interpersonal relationships play a role \[[@pone.0192125.ref056]\]. IPT has also been effectively adapted to incorporate caregivers, for example among aged patients with cognitive impairment \[[@pone.0192125.ref057]\]. This form of IPT may be especially relevant when applied to hockey concussions, as it recognizes the dual role transitions that both the patient and caregiver must navigate, while focusing on resolving role conflicts and facilitating biographical reconstruction at the new cognitive baseline. Those who were able to successfully navigate the life transition were able to reconsolidate their personhood, reconstruct ideals of who they are, who they want to be, and redefine their notion of self. In this process of biographical reconstruction, gaining support from peers, family, and health care providers was key to success.

The primary limitation of this research study was the inability to member check with all participants. Our team was only able to member check with five of the participants. The main reason for this was geographical because our participants lived in many different parts of the continent, creating a financial and logistical barrier to member check. To improve validity, triangulation of sources \[[@pone.0192125.ref058]\] was used (see [Methods](#sec006){ref-type="sec"}). Triangulation was achieved by having participants along various trajectories of concussion recovery. Although there was a broad number of perspectives covered, it would have been helpful to recruit more coaches and hockey parents because they are largely the decision makers for young hockey players. We were unable to talk to individuals who refused medical care after a concussion, or were still dysfunctional because of persistent concussion symptoms; this would have provided an interesting perspective. Another geographic limitation was that the large majority of our participants were from an urban setting. As such, rural hockey subcultures were not adequately explored. The final limitation was that of gender and self-identified race. Although non self-identified Caucasians and women were included in this study, the majority of our participants were Caucasian males. Future research will need to get a broader scope of concussion sufferers and caregivers to elicit further opinion. Future research could extend this methodology with other groups that experience head injury, including other athletes, motor vehicle accident victims, and soldiers. Building a knowledge base of lived experiences of athletes from diverse backgrounds would provide deeper insight into the effect of culture and social relationships on mental health post-concussion.

In this analysis, participants described a process in which hockey players undertake a biographical construction of self as hockey player, a biographical disruption due to a concussion, a biographical deconstruction due to mental illness post-concussion, and a biographical reconstruction throughout their recovery process. Understanding this process is important for any care provider of the concussed ice hockey player, and can be extended to other concussed athletes. Treatments modalities that facilitate and normalize this process, such as interpersonal psychotherapy (IPT), should be emphasized with this population.

Supporting information {#sec018}
======================

###### Merged interview transcripts.

The complete interview transcripts can be found in S1 Table.

(PDF)

###### 

Click here for additional data file.
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